Hypothalamic-pituitary-adrenal axis and sympatho-adreno-medullary responses during stress-induced and drug cue-induced cocaine craving states.
Environmental stimuli associated with cocaine are known to elicit drug craving and increase the likelihood of relapse. However, the psychobiological changes that occur with exposure to these stimuli and in episodes of drug craving are not well understood. This study examined the response of brain stress circuits to environmental stimuli that are known to increase cocaine craving in cocaine dependent individuals. Fifty-four treatment seeking cocaine dependent individuals, who were admitted to an inpatient treatment research unit for 2-4 weeks, participated in three laboratory sessions. Subjects were exposed to a brief 5-min guided imagery procedure that involved imagining a recent personal stressful situation, a drug-related situation and a neutral-relaxing situation, one imagery per session presented in random order. Subjective ratings of craving and anxiety, cardiovascular measures, and plasma levels of adrenocorticotrophic hormone (ACTH), cortisol, prolactin, norepinephrine (NE) and epinephrine (EPI) were assessed. Exposure to stress and to drug cues each resulted in significant increases in cocaine craving and subjective anxiety, pulse rate, systolic blood pressure, ACTH, cortisol, prolactin and NE as compared to the response to neutral imagery. In addition, stress imagery also increased diastolic blood pressure and plasma EPI as compared to responses to the drug cue imagery and neutral-relaxing imagery. The findings indicate a significant activation of the CRF-HPA axis and noradrenergic/sympatho-adreno-medullary (SAM) system response during stress-induced and drug cue induced cocaine craving states in cocaine dependent individuals. The role of stress system activation in cocaine craving and in cocaine use is discussed.